I. INTRODUCTION
The purpose of this paper is the evaluation of seepage and slope stability analysis of Myittha dam, presentation of back analysis for seepage and stability of embankment slope. Earth dams are very huge earth structures which store a large quantity of water in the reservoir upstream. Their failure may cause vast damage, catastrophe and loss of human lives. About 38% of the earth dam failures in the past occurred due to seepage. If the seepage is suitable controlled, it does not cause any harm other than loss of some water. If the seepage is uncontrolled, it may lead to piping and the subsequent failure of the earth dam. And hence seepage analysis of embankment dam is of greater importance. Slope stability analysis of earth dam is very important to ascertain the stability of the structure. The stability of the earth dam depends on its geometry, its components, material properties of each component and the forces to which it is subjected. Analytically, stability analysis of Myittha dam body is performed by Ordinary Method of Slices and Bishop Simplified Method. Geo-studio software is one of the geotechnical software and it is based on the finite element that can be considering the analysis of seepage and slope stability analysis. In this project for determination of seepage analysis, Myittha dam has been done by SEEP/W software. The slope stability analysis of Myittha dam has been done by SLOPE/W software and is used in under different conditions to evaluate slope stability. This software not only the superiority to the graphic method and manual calculations, but also regarding the time we can gain good results.
A. Location
The Myittha Multipurpose Dam Project is located at about 2.5 miles far from the southwest of Pyintha Village, Gangaw Township, Magway Division, Myanmar. It is one of the projects to be implemented for hydropower production of installed power 40 MW and average annual energy is 170 million kWh for regional development and irrigation network of 12,000 acres. [2] . The saddle dam is a kind of independent main dam. It is constructed on Myittha River and the reference index map number is 84K/1 and grid number is 267,736. Location map of Myittha multipurpose dam project is shown in Figure (1) .
B. Myittha dam site geology
The dam site is located on the very high mountainous ranges and Myittha River starts from Chin Mountain Ranges (above 4,500 ft to 9,000 ft high) and flows from south to north with spreading water sheet flow. The safety and stability of the dam and reservoir mainly depend on geology and engineering properties of soil and rock of the site.
The general geology around the Myittha dam site area ( Figure 2) nd 2017, Surabaya -Indonesia Quaternary deposits of Alluvium. Thanbaya Formation (Middle -Upper Triassic) is widely distributed in the dam site area and is mainly composed of medium to thick bedded, grey to bluish grey, quartzose sandstone interbedded with dark grey to black slate and grey to greenish grey slaty shale or shale. These rocks are situated layer by layer. The beds are much sequeezed and contorted, universally high to vertical dips. The vertical dipping from east to south-east with 40˚ to 75˚ incline and one layer to another layer is about 2 to 1 ft thickness. The Triassic strata were variably deformed and locally metamorphosed up to upper green-schist facies. Irrawaddy Formation (Upper Miocene -Pliocene) uncomformably lies on the Thanbaya Formation and is mainly composed of loose, yellowish brown sandstone which contains fossil woods. Quaternary deposit of Alluvium is mainly composed mixture of cobbles, pebbles, gravels and fragments of quartz, slate and shale. The regional structural trend of rock strata is generally NNE -SSW direction. CL grade rock mass appears at shallow depth in the most dam site area. CM grade rock mass of sandstone is found as dam foundation layer [2] .
II. METHODOLOGY
In this project, the seepage and slope stability analyses are done in two ways such as analytical approach and computer approach.
A. Analytical approach
The analytically the seepage analysis is calculated by using Darcy's law, and the slope stability analysis is done by using Ordinary method of slices and Bishop simplified method [5] . This analytical approach is done based on the earthen dam details and with their material properties.
B. Computer approach
In order to achieve the objectives of this study SEEP/W and SLOPE/W softwares are used for evaluating the performance of dams. The product SEEP/W is used for the analysis of seepage. The product SLOPE/W is calculated the analysis of slope stability and pore-water pressure conditions, soil properties, analysis of methods and loading conditions [7] . 
II. RESULTS AND DISCUSSIONS

C. Design values of embankment materials
For the seepage and slope stability analysis of the Myittha dam, the laboratory tests of impervious and rock materials have been performed. The design values of the dam filling materials were decided by the soil test results. For each embankment zone and foundation layer, design shear strengths are selected such that two-thirds of the test values exceed the design values [11] . The Myittha dam design value of filling materials based on the soil test results are shown in Table (1&2) .
D. Seepage analysis
Earth dams have always been associated with seepage as they impound water it [3] . The water seeks paths of least resistance through the dam and its foundation. Seepage will become a problem along if it carries dam material also along with it. Seepage must be controlled to prevent the erosion of embankment or its foundation. Seepage analysis is required to determine the quantity of water passing through the body of the earth dam and the foundation. The distribution of pore water pressure can also be obtained by the seepage analysis. Different methods such as analytical method and graphical method based on the flow net construction are used in the analysis of seepage for Myittha main dam and long saddle dam. 
Regional Conference in Civil Engineering (RCCE)
, with a horizontal drainage blanket and with a toe drain. For the slope angle (α) less than 30˚ without any drainage system shown in figure (7) , Schaffernak-Van Iterson method is used to determine the discharge. For the case of α = 180˚ and earth dam with horizontal drain on impervious foundation, Kozeny equation is used to obtain the value of discharge. If the earth dam is constructed with toe drain on impervious foundation, discharge per unit length can calculate the method of A. Casagrande [3] . 
E. Slope stability analysis
The stability analysis is largely a trial-and-error process, accomplished by numerical or graphical methods. Stability of an embankment was evaluated for construction and operating conditions utilizing the in-situ engineering properties of the foundation and embankment materials and pertinent geologic information. While considering the stability of Myittha dams, there are three generally recognized critical stages based on pore pressure conditions such as end of construction, steady state seepage, and rapid drawdown. Construction pore pressures usually attain their maximum value when the full height of the embankment has been constructed. The steady state seepage condition is attained after the reservoir remains filled for a long time and the pore pressure can be estimated from a flow net. Rapid lowering of the reservoir water level produces the third critical condition, particularly for slow draining soils. The stability of upstream slope should be examined for the end of construction and rapid drawdown conditions and that of the downstream slope for the construction and steady state conditions. For the Myittha dam stability analysis of slopes, the Swedish circle method and Simplified Bishop's method are used. (a) Ordinary method of slice This analysis is based on a circular slip circle. In the effective stress method, the pore pressures along the assumed failure surface are estimated and the analysis utilizes effective strength parameters c and  obtained from a CD shear test or a CU test with pore pressure measurements. In the total stress method, the shear strength is determined from UU tests. For a "c - " soil, the shear strength depends on the normal reaction. The weight (W) is resolved into normal (N = W cos ) and tangential (T = W sin ) components. The sliding force is the tangential component (T) and the resisting force is 
Materials
The geotechnical design parameters shown in Figures  (2 & 3) and Tables (1 & 2) are used in Bishop simplified method for the analysis of slope stability of Myittha dam [4] . The equations used in calculation of slope stability are
Although it is expressed in terms of effective stress parameters, it can be used for total stress parameters also.
(c) Slope stability analysis of Myittha dam by analytical approach
The basic dimensions, elevations, slopes and the soil properties of embankment such as the unit weight of soil, cohesion, angle of internal friction, total height of the dam and angle of slope used in slope stability analyses are shown in Figures (2 & 3) and Tables (1 & 2 Figures (2 & 3) and Tables (1  & 2) .
(e) Discussions
Summary results of safety factor for Myittha main dam and saddle dam are shown in Table (6) . The obtained values of safety factor for Myittha dam are within the permissible limit. All the values of the factor of safety are greater than the minimum accepted value [10] . The seepage through dam embankment and factors of safety of the Myittha dam are obtained within permissible limit. Rapid drawdown case is the most critical case compared to other cases of operations. For long term stability conditions of Myittha dam, surface movement indicators and piezometers should be installed to detect excessive deformation and excessive pore water pressure. The results of the analysis presented in this research confirm the safety of Myittha Dam against combined seepage and slope stability under all cases of operation. The source of the additional seepage should be determined and obtain taken as required. The location of upper line of seepage affects stability considerations and methods of controlling seepage. Toe drains are another method of controlling the line of seepage. The obtained seepage values should be compared and cross-checked with the seepage values after performing the grouting.
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